Langmuir Q max : 0.02 (pH 4), 0.14 (pH 6) µmol m -2 K D : 0.13 (pH 4), 0.47 (pH 6) L µmol -1 Q max : 8.4 (pH 7), 8.6 (pH 8.5) µmol m -2 K D : 0.10 (pH 7), 0.20 (pH 8.5) L µmol -1 Q max : 0.11 µmol m -2 K D : 0.67 L µmol -1 Q max : 0.60 µmol m -2 K D : 0.04 L µmol -1 Q max : 0.44 µmol m -2 K D : 0.04 L µmol -1 Q max : 22 µmol g -1 K D : 0.18 L µmol -1
S1. Materials Table. S2. Summary of batch experiments and dissolution rates Table. S3. Modelling results for Fe(II) equilibrium speciation in the presence of DFOB as a function of pH Table. S4. Effect of pH on the catalytic effect of Fe(II) on ligand controlled dissolution S3 Figure. S1. Adsorption isotherms for Fe(II) onto various Fe(III) (hydr)oxide minerals (2.5 g L -1 at pH 4 and 6, 0.5 g L -1 at pH 7 and 8.5 , 0.01 NaCl). Adsorption data was obtained for different Fe(II) concentration ranges: (a)-(b) 0.5 to 20 µM at pH 4 and 6, 0.5 to 100 µM at pH 7 and 8.5 for lepidocrocite, (c) 0.5 to 20 µM goethite-1, (d) 0.5 to 10 µM for goethite-2 and (e) hematite, and (f) 0.5 to 25 µM for 2-line ferrihydrite. The equilibration time was 30 minutes. Q max and K D values were calculated based on the Langmuir model (blue line). S2. Adsorption isotherms for DFOB and HBED onto various Fe(III) (hydr) oxide minerals (0.01 M NaCl) in the presence and absence of 1 µM Fe(II) at pH 6. With lepidocrocite the equilibration time was 1 min for both DFOB and HBED, for goethite-1, goethite-2 and hematite it was 15 min for DFOB and 1 min for HBED. The suspension density was 1 g L -1 for lepidocrocite and 2.5 g L -1 for goethite-1 and-2 and hematite. Adsorption data were obtained for an applied ligand concentration range from 1 µM to 50 µM. For ligand adsorption in absence of Fe(II), data were fit using the Langmuir equation (blue line), and Q max and K D were determined. S4. Procedure for calculating the dissolution rates. Dissolution rates were calculated from the slopes of linear regression lines of the dissolved Fe concentrations over time for the initial linear part of data points; (a) three data points from most of treatments with lepidocrocite, (b) more than three points from the treatments with goehite-1, -2, hematite and 2-line ferrihydrite. Selected data points for each treatment were shown in Table. S2 ᵇ 4.9  10 3 1 min to 2 h α Addition of Fe(II) and DFOB at the same time. ᵇ unit of 2-line ferrihydrite dissolution rates is pmol s -1 g -1 (normalized by mass (g) not specific surface area), because ligand-accessible specific surface area cannot be determined by BET analysis. S15 Table S3 : Percentage of 5 µM Fe(II) complexed by 20 µM DFOB at I = 0.01 M (10 mM NaCl), in absence of surfaces, as modelled for equilibrium conditions with PhreeqC using the Minteq v4 database 2 supplemented with protonation and complexation constants for DFOB presented in Kim et al 3 . pH percentage of Fe(II) complexed by DFOB (%) 6 <1 7 42 8.5 100 S16 Table. S4. Effect of pH on the catalytic effect (C.E.) of 5 µM Fe(II) on the ligand-controlled lepidocrocite dissolution rate in the presence of 20 µM DFOB. Fe(II) was added to the suspension either (a) 20 minutes before addition of the ligand or (b) at the same time as the ligand. Surface normalized dissolution rates were calculated from the slopes of linear regression lines of the dissolved Fe concentration. The catalytic effect is the ratio of dissolution rates in the presence and the absence of Fe(II). Listed Fe(II) ads concentrations are based on Fe(II) adsorption isotherm data in absence of DFOB ( Figure S1 pH 7 73 6.0  10 -1 5.6  10 2 4.6  10 2 7.6 6.3 pH 8.5 69 6.6  10 -1 2.7  10 2 2.5  10 2 4.0 3.7
